2 affords, in one-pot reaction, three coordination polymers that represent a genuine example of supramolecular isomerism with strong influence in the spin crossover regime of the Fe II ions.
Supramolecular isomerism in coordination polymers has received increasing interest in recent years for fundamental and applied reasons. 1 The occurrence of supramolecular isomerism implies superstructural diversity for a given building block. This fact represents one of the most important problems in crystal engineering. However, from a fundamental viewpoint superstructural diversity can also offer means to find out and understand the mechanisms that control the genesis and properties of such crystalline materials.
2 This is particularly meaningful in the realm of the spin crossover (SCO) phenomenon as switchable SCO building blocks are strongly sensitive to subtle structural and electronic modifications.
3 In this respect, SCO building blocks can also be considered as sensitive probes to detect the occurrence of structural or superstructural diversity.
Self , a major product appeared as long yellow needles (1a, n ¡ 2/3) while minor quantities of colourless square (1b, n~0) and pale-yellow parallepiped (1c, n~0) single crystals were formed in the same reaction.{ It should be stressed that, in similar conditions, the yield may vary in each batch of syntheses.
The structure of 1a has been solved at 293 K (HT) and 120 K (LT) § and is isostructural to {Fe(3-CNpy)[Ag(CN) 2 ] 2 }?(2/3)H 2 O. (Fig. 1 A, B) . The closest approach between nets corresponds to Au … Au contacts, which define cross-sectional trigonal channels running along the c-axis. The Au … Au distance, 3.4212 (13) 2 moieties. The average equatorial and axial Fe-N bond distances are 2.137(9) and 2.244(12) Å for Fe(1) and 2.144(9) and 2.247(11) Å and for Fe(2) at HT, respectively. These values correspond to the Fe(1) and Fe(2) sites in the high spin state. Between 130 K and 105 K the crystal changes from white to red and the Fe-N distances of the Fe(1) site decreases by 0.202 Å while those of site Fe(2) remain practically invariant. These data are consistent with a complete high-spin < low-spin change for site Fe(1). The [Au(CN) 2 ] 2 groups connect in an alternate way the two iron sites defining a corrugated 2D array of {Fe 4 [Au(CN) 2 ] 4 } 10.385 6 10.272 Å (HT) rhombuses. Interestingly, the layers interact by pairs defining bilayers (Fig. 1 C) . The cohesive force in the bilayers stems from strong aurophilic interactions. The average Au … Au distance in the bilayer is 3.1060(7) Å and practically does not change upon spin conversion. The bilayers are organized in such a way that the iron atoms of one layer are below/above the centre of the rhombuses defined by the other layer. The aurophilic contacts are placed at the centre of the edges of the rhombuses (Fig. 1 D) .
Compound 1c, crystallises in the monoclinic C2 space group. § Similarly to 1b, the essential structural feature is the occurrence of rectangular {Fe 4 [Au(CN) 2 ] 4 } (10.582 6 10.422 Å ) motives. However, now these motives define an homogeneous and infinite stack of slightly corrugated layers running along the c direction ( Fig. 1 E and F) . The distance between planes is ca. 5.1540(5) Å , which also corresponds to the shortest Au … Au separation indicating that no aurophilic interactions exist in this isomer. There is only one type of Fe(II) site characterised by a cis conformation for the 3-CNpy groups, which are disordered. The equatorial andaxial Fe-Nbonddistances, 2.16(2) Å and2.267(12) Å , respectively, are independent of temperature indicating that 1c is a high-spin compound. Fig. 2 displays the x M T product, where x M is the magnetic susceptibility and T the temperature, for the three supramolecular isomers. In agreement with the structural data, ca. 30% and 50% of the Fe atoms undergo a cooperative HS<LS transition with a hysteresis loop of 6 K and 12 K for 1a and 1b, respectively. The critical temperatures are T 195 (1c) . Taking into account that the ligand field strength, D 0 , is proportional to 1/R 6 a decrease of ca. 3% can be estimated for 1b with respect to 1a, and an additional decrease of 5.5% is estimated for 1c with respect to 1b. The incompleteness of the SCO for 1a-b may be related to kinetic effects. These correlations clearly illustrate how sensitive is the SCO phenomenon to tiny structural variations, at the [FeN 6 ] core, stemming from the different ways in which the same building blocks assemble to give a particular framework.
In conclusion, herein we have illustrated for the first time the drastic consequences that supramolecular isomerism has on the physical properties of a SCO material.
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Notes and references
{ Synthesis: 1a-c were obtained as crystalline materials by slow evaporation of water/methanol solutions (ca. 30 ml) containing FeCl 2 ?4H 2 O (40 mg, 0.2 mmol), 3-CNpy (80 mg, 0.76 mmol) and KAu(CN) 2 (115 mg, 0.4 mmol) under an argon atmosphere. After a week crystals of the three compounds were formed and separared using binocular lens. Yield ca. 60% (1a), 20% (1b) and 5% (1c). CHN analysis: (1a) 
